
Library of The 
Saturday 
Afternoon Club 






,Y'S 




OF 




WATER SUPPLY, 



AND 








~*"""^ 
& 






FOR CITIES AND VILLAGES. 



Machinery Manufactured under 7 






r 



i 



i 



c^r 









HOLLY MANUF ACTUS JLitf COMPANY, 




i I FLAGLER, President. 
T'. HOLLY, MeeWlSiipt 



CHARLES KEEP, Sec'y. 
C. G. IIILDRETH, Trea.8. 



SEVENTH EDITION— FIVE THOUSAND EACH. 



► *♦► 



LOCKPORT, N. Y. : 

M. C. RICHARDSON * CO., BOOK AND .JOB PRINTERS, 91 MAIN STREET 

1875. 



' 






LIST 



of places in which Holly's Plan of Water Works has been introduced 
or contracts made for the construction of machinery, viz : 



N'o. 



Na 



mc. 



I. 
2. 



Lockport, N. Y., . 
Auburn, N. Y.. - 

3. Gouverneur, N. Y., 

4. Ogdensburg, N. Y., 

5. Bingh'amton, N. Y., 

6. Peoria, Illinois, - 

7. Batavia, N. Y., - 

8. Canton, Ohio, 

9. Kalamazoo, Mich., 
Marquette, Mich., 
Connersville, Ind., 
Ironton, Ohio, 
Dayton, Ohio, - . 
Covington, Ky., - 
Columbus, Ohio, 
Indianapolis, Ind., - 
Jackson, Mich., - 
Norwalk, Ohio, 
Buffalo, N. Y., - 
Saratoga, N". Y., - - 
Cumberland, Md., - 
Evansville, Ind - - 
Laporte, Ind., - - 
Columbus, Ind., - 
Schenectady, N. Y., 
Syracuse, N. Y , - 
Portsmouth, Ohio, - 

Denver, Colorado, 
Potsdam, N. Y., - 
Allegan, Mich., - 
Desmoines, Iowa, - 
Big Rapids, Mich., ■ 
Youngstown, Ohio, - 
Mansfield, Ohio, - 
Dunkirk, N. Y., - . 
Sedalia, Missouri, - 
7. Memphis, Tenn., - 



10. 

11. 
12. 

*3- 

14. 

I 5- 
16. 

17. 

18. 

19. 
20. 
21. 
22. 

23. 
24 

2 5- 
26. 

27- 
28. 
29. 

30. 

3i 
32. 

33- 
34- 

35- 
36. 



1 

o 



Population 

15,000 
- 17,000 

3,5°° 
12,000 

16,500 

■ 25,000 

3,200 

12,000 

10,000 

5,000 

4,000 

- 7,000 
3r,ooo 

- 25,000 
32,000 
50,000 
12,000 

5,000 

130,000 

10,000 

11,000 

25,000 

8,000 

6,000 

1 1,000 

50,000 

12,000 

12,000 
4,000 
3,000 

t r,ooo 
2,500 

10,000 
9,000 
8,000 
5,000 

CO OOO 



No. 
38. 

39- 
40. 

41. 

42. 

43- 

44. 

45- 
46. 

47- 
48. 

49- 

52. 

53- 
54- 

55 
5 6 - 

57- 
53. 

59- 
60. 



Namc - Population. 

Decatur, Illinois, - 9,000 
Bay City, Mich., - ir,ooo 
Rock Island, 111., - 9,000 
Saginaw City, Mich., - 9,000 
East Saginaw, Mich., 11,000 
Danville, Pa., - 
Titusville, Pa., - - 
Sacramento, Cal., - 
Norfolk, Va., - - 
Rochester, N. Y., - 

Martinsburg, W. Vs 

Port Huron, Mich., - 

Sidney, Ohio, - 

Long Island City, N. Y. i 000 

Hyde Park, 111., 

Flushing, N. Y., - - 

Kansas City, Mo., - 

Litchfield, 111., 

Pueblo, Colorado, 

Atlanta, Ga., - - 

Middletown, Ohio. - 
Evanston, 111., - - 
Rockford, III, - - 



1 -,000 
10.000 

2 5 , 000 
0,000 

85,000 
7,000 

10,000 
4,000 



10,000 
S,ooo 

50,000 

4,000 
6,000 
30,000 
6,000 
8,000 



12,000 
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at a high temperature, for a considerable time, and, probably, when the 
atmosphere is in a certain electrical condition." 

Sheffield, England, complains of the bad taste of people who choose 

the reservoir from which the supply of drinking water is drawn, as a 

place in which to commit suicide. Ninety bodies have at irwus times 

been found in the water, to which they give a powerful but unf mi 

flavor. 

Cincinnati has recently added a new Reservoir to her already costly 
Water Works, and in building it the bottom and sides were carefully 
cemented to hold the precious fluid. But now it is discovered that the 
process is a costly failure. The Cincinnati Gazette observes of it : 

" It is interesting, in 1 his connection, to remember that this job of plastering, 
which is now causing so much anxiety and wonderment, is the work of six or 
seven years, and cost the city an unheard of amount of money — upward of 
$250,000 being expended for concrete alone. What may not six or seven years 
bring forth in our seven million concern ? 

Oil City, Pa., having a high hill near by, thought to utilize it by 
placing thereon a Reservoir. The Titusville Herald thus speaks of the 
results of the undertaking : 

u Our friends in Oil City unfortunately allowed themselves to be persuaded 
to adopt the old reservoir plan for their use. They are like the boy who draw 
his sled up the hill at enormous expenditure of muscle and time, that he may 
have the momentary pleasure of sliding down again. Where water is naturalh 
found in sufficient quantity at the top of the hill to supply a whole citv by 
natural flow, it might in some cases be advisable, in the absence of the Holh 
plan, to adopt the reservoir method. But the people of Oil City were not so 
fortunate. They are obliged to pump the water from the Allegheny river to the 
reservoir, at an elevation of 300 feet. It took them two vears before ihev could 
make their reservoir hold water. After that, they found their machinery insuffi- 
cient to pump the water to that elevation. Every gallon of water supplied to 
the city has to be pumped at the enormous pressure of 130 pounds to the square 
inch, requiring at least three times the power which would be necessary for 
ordinary domestic purposes, and consequently three times the expenditure for 
fuel ; and their reservoir requires constant repair. After all this additional out- 
lay, Oil City is to-day drinking water from the Alleghany river, the purity of 
which is a question of grave doubt, whilst Titusville is now supplied by the 
Molly plan wfth spring water of the softest and purest quality." 

The village of Conschocken, Pa., not long ago, undertook to secure 
x water supply by constructing a reservoir, and pumping into it from 
the Schuylkill river. The Eagle, published in the neighboring city of 
Reading, narrates the sequel to the $75,000 expenditure. It states 
that the discovery was made, one morning, that a portion of the reser- 
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voir had mysteriously disappeared. Upon nr ition. it was foun 

"that a portion of die southern emb km t 1 sunk out of sigh 1 
leaving a hole about thirty feet in diameter ; and, as the wall of th 
reservoir had disappeared, the water had vanished with , with th 
exception of a small portion, about on >ot and a half in d wh h 

was retained because the lion r w; uninjured, and 1 vi\ 

did not extend clear down to the floor. A caution tion sho\ d 

that a portion of the embankment h >ped straight downward 

about twenty-five feet, and, upon looking into the hole at the top 
the bank, it was disco red with the Ten' ind I d, at th m, 

The side of the vast hole < ontaim i hu pr< m th 

side of which the earth 1 lip But the m< rem I lin 

about the accident v that no wat ild be found i tl 

There were moi than one million gaUons in tl n it tht tin 

and almost the whole of tic down the i n 11 i| 

peared utterly. What be< i this b il 

knows. It has not turned u] nywl t, unl 

somebody's cellar li . i China. In mean t \ 

pany is in sore affliction, and it pi >w what t it 

reconstructing it s n trvoir. '1 k of n uildii uj 
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pit is not an < 

A disaster oct uned. not l< . to the i >ir m wh 

gravitation, the city of I tit a. \. V., i ipplied with w r, Th< 
Utica Observer thus describes the I .iri'u! < 

•■The damage to U (y .burg I ir thi 

embankment is very 'I nkme \\ 

Friday night. The w oured into the ravim th 

Here it was held in ch< k for a short time by tl <.• I 
tion. The snow blockade was soon lifted, 

ravine, shot down in the direction of the Mohawk, uc it 

wake, until tht it volume »f water was empi 1 into our i 

One of the gale houses was carried away, and the irn ol a 

Dodge v b complete^ utted. Horse, \i ■■>" >aned 

out most speedilv. Tl, inimal e ped paddling as 

the Starch Factory creek, on the W Ish Bush ro is 1 a iy. fhis w 

a new structure. The breakwater near tht Minden tun 1. 

Near the Starch Factory the r anal is badly wash N lhe 

damage can now he made 

In March, iS; : the Long island dam at of the J il 

tern o( Water Works ot Brooklyn, which has ecu in a jn 

the past two years, gave way, and the water coi d by it, to th< 
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amount of 3,000,000 gallons, has swept away a portion of the South 
Side Railroad track, and inundated the immediate neighborhood to the 
depth of two or three feet. 

The above specimens of cost, danger and unreliability of reservoir 
plan of water supply indicate that a new and improved method is 
m peratively demanded, unless the other gravitation method of supply- 
ing water by the erection of a stand pipe meets the wants of communi- 
ties in this particular. In a few instances this has been trie ; but only 
to make prominent the 

Defects of Stand-Pipe Works. 

Aside from the increased cost in comparison with works on the Holly 
plan, the stand-pipe is still more defective and objectionable than the 
reservoir, as a means of water supply. A few localities have incau- 
tiously adopted this method. Toledo, Ohio, is one of them. In the 
very construction a mortifying and expensive thing happened, as de- 
tailed in the following newspaper account : 

"At Toledo, Ohio, Aug. 29, several thousand people were assembled at the 
uater works, to witness the raising of a stand-pipe, which was built in one con 
t.nuous P ,ece of boiler iron, 22S feet long and 5 feet in diameter. Every prepa- 
ration had been made the day before, and at 9 o'clock the big lift was be-un 
All went well till 10.45 A. m., when the pipe was within perhaps 20 de-reel of 
perpendicular, when the strap of a block gave way, and the whole mass of v 
tons fell with terrific force. The first hundred feet are uninjured, but the rest is 
ruined. It lies in three piece 

The works having been put in operation, with the uninjured portion 
ol the stand-pipe in position, the next great event which happened 
was that the winter of 1874-5 turned it into an ice house ! ! ! South 
Bend, Indiana, having copied the example of Toledo, in the construc- 
tion of stand-pipe works, like her sister city, had great trouble in the 
placing the stand p.pe in a perpendicular position, and the South Bend 
stand-pipe, like that in Toledo, froze up about the same time. The 
South Bend Register, speaking of this monument of folly which had 
been erected there, says : 

mZ Tt^T e T ted ^ PhUiP 3erger ' COntracl0r ' has b <^ finished at an 
altitude of about 225 feet and has consumed about half a million brick It is a 
costly structure, well built, OF DOUBTFUL UTII TTV * a 7 , 

he* an nmim^f w* • , u l iL1 1 * > and cannot claim to 

be an ornament. Water is abundant, EXCEPT WHEN THE STAND 
PIPE IS FROZEN." MMD 
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pressure will be necessarily suddenly increased and the suppl) of water 
required diminished— exactly opposite results. To meet this varying 
demand reliabl} by maintaining a uniform water pressure, is the office 
of the Holly Hydrostatic Regulator, and this it does automatically and 
with certainty. Its operation may be briefly described as follows : The 
Regulator is pro 1 led with a piston, placed within a piston chamber, 
and having a rod extending outward, which is connected with a cross- 
bar, having heavy weights attached to prevent a sudden or spasmodic 
movement. A small pipe connects the piston chamber with the water 
main o that any change in the pressure of the water is at once 

ommunicat 1 to the piston, causing it to rise or fall as the pressure 
is increased or diminished. In this maimer a mechanical move- 
ment is secured, which, being transmitted 1 simple appliances 

auses the valve of the erj >r the f a v vh< to admii 

i < it off the si un (or water :>w |, thei mere ing or decreasing 

the i»nv. the engines, the 1 of the pumps and the quantity of 

wati Thus the pumping machinery r onds to the varying 

demands for water,! curii w — without any circumlocution oi 

a lift in ii or ml pipe — to the pr pot, and in th 

imt n 1 for u either in dail) suppl >r in throwing fire 

•ream- liydrai ■.. 

r l rd t the ntniL x v t, the m hinery is 

dupli< in irks triplicated my interrup- 

tion e \\ 'ply. 



GREAT ADVANTAGES OF THE HOLLY SYSTEM 
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Holly Plan Available at Extreme Heights and Distances* 

The idea has been industriously circulated that the Holly Plan is 
only suitable for small places, and on a small scale, when, in fact, it is 
susceptible of enlargement to meet fully the wants of the largest city 
on the face of the globe. This enlargement may be either by increas- 
ing the size of machinery, or by multiplying sets of machinery, or both 
of these modes combined, and with corresponding enlargement and 
extension of street mains. It also provides for supplying water at 
higher elevations and longer distances than can be done with works on 

the gravitation plan. 

In Peoria, Illinois, the supply, both for daily use and efficient fire 
protection, includes an elevation of 206 feet and a distance of two 
miles from the pumping machinery. The Sedalia, Missouri, Holly 
Works are three miles from the city, and supply water at an elevation 
of 120 feet. Voungstown, Ohio, has water supply at 150 feet eleva- 
tion, and Mansfield, Ohio, 175 feet elevation above the pumps. In 
Cumberland, .Md., the height supplied is 144 feet. Danville, Pa., 145 
feet, and Kansas City, Missouri, nearly 300 feet elevation. At Norfolk, 
Ya.. the Holly pumping machinery is about five miles from the city, 
and provides reliable daily supply, while it has also thrown four effective 
fire streams direct from hydrants in different parts of the city. In the 
villages of Hyde Park and Lake, Illinois, which are both supplied from 
one set of Holly machinery, six fire streams were recently thrown each 
more than 100 feet high direct from hydrants located 8^ miles from the 
pumping works. A set of works is now being constructed by the 
Holly Co. for the city of Atlanta, Ga., which are to be located 4! 
miles from the city, and which are guaranteed by the Company to sup- 
ply water, and throw fire streams against a pressure equivalent to 340 
feet elevation. Dayton, Ohio, has about 40,000 population, and ha 
Holly Works supplying this population, with over 30 miles of street 
mains. Columbus, Ohio, with its 50,000 inhabitants, has Holly Works 
supplying its citizens with water, through ^^ miles of street mains. 

Indianapolis, Ind., has a population of nearly 6o,ooo, which has had 
a partial supply for several years, through 20 miles of street mains, and 
is about to increase it to 40 miles, and make corresponding additions 
to its Holly pumping machinery. Rochester, New York, has a popula- 
tion of 80,000, and contracted with the Holly Co. fur machinery 
capable of supplying fire streams through 100 hydrants, located on 
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eight miles of main pipes. After a year's trial, the Board of Water 
Commissioners, in their annual report, say : 

" From the Genessee river we are now pumping water info OUR FIFTY 
MILES OF PIPE connected with 478 hydrants. I er^ rict, except 

one, is now embraced within the protection of our water work From a 
hydrant in tliat large area of territory, actual trial has demonstrated tha 1 -tream 
of water may be thrown at least 100 feet high with 100 pounds of pressure upon 
the pipes at the engine house. And more than that, ten sue h 6 1 re an wat€ 

may he raised to the same height under the same pre and from a n 

hydrants at once. To do this, we have pumps which are worked with wal 
power at a merely nominal cost ; or if thos should fail, we h am engin< 

working directly on piston pumps, or piston engines which m hi inn d 
with rotary pumps, or rotary engines to work rotary pumps." 

The above statistics prove beyond cavil that works <>n the I loll 
plan are competent to meet the wants of cities of the lar t size, an 
to reach out and secure reliable daily supply not only, but fire protet 
tion at extreme heights and distant 5, through lar an tre 

mains. 

In the next place, it is to be noticed that II >ll > plan provides r 
prompt and adequate |>r ire for throwing powerful fir stri unsdir 
from hydrants, and is therefore, in the suppression of hi 

Far More Efficient than Movable Engines. 

A record of the numerous instances in which this has I n 
strated would fill a volume. 

The city of Rochester, New York, adopted the plan 1 e her 

Watet Commissioners ascertained, among other things, that "t reat 
and peculiar merit of the Holly System is, that within three or four 
minutes.of the receipt of fire alarm it will supply a pr ufficient 

to throw a stream or streams over the highest buildii , from any 
hydrant connected with the works — thus entirely sup< ling the neces 
tty of fire engines for the protection ot property within t! territor 
ramified by water pipes." 

These expectations were fully realized, tor ifter a year experieiu 
the Chief Engineer stated in his report : 

M A considerable number of tires occured within the tri cove e 

w.uer mains, and in no case has the fire been extensive, but has no>' invari- 
ihly been co; aed to the building in which it originated. In aln 
instance the building itself has been saved from entire destruction. 77/< 
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from the hydrants have in every case been very effective, and on no occasion 
have the -works failed to respond to every demand made upon them, either at 
afire or otherwise. Fires have been extinguished by streams of great pou'er 
from hydrants 1,600 and i^oofeet distant" 

The Board of Water Commissioners, in their report, make the fol- 
lowing important statements in corroboration of the Chief Engineer : 

" Some of our citizens have, on one occasion, seen four hydrant streams 
thrown at once, each ioo feet, vertically into the air, under 100 pounds pressure 
at the pumps, after the water had been forced through nearly three miles of pipe 
and fifty-nine feet above the engine house. 

" A fire was lately extinguished in the remote northwestern part of the city by 
streams thrown from hydrants 1,700 feet, or nearly a third of a mile away from 
the fire. The wooden building which burned had been nearly consumed, except 
the front, before the hose could be laid to carry the streams. But so rapid was 
the work of the streams when brought to play, the front of the building was 
saved without injury beyond five dollars in value. 

" All these astonishing results have been exhibited, together with a continuous 
service for a year, and not a single joint has been forced, out of over 25,000 
made. Every pipe laid has been tested at 130 pounds after it was laid, thus pre- 
senting a rare advantage for assuring perfect construction, which our Holly 
system has enabled us to obtain. 

"NO STEAMER OF THE FIRE DEPARTMENT HAS PLAYED 
UPON A FIRE IN THE DISTRICTS COVERED BY THE WATER 
WORKS FOR MONTHS ; NOR IN THE PAST YEAR HAS A FIRE 
OCCURRED WITHIN THE RANGE OF HYDRANTS OF THE 
WATER WORKS WHEN HYDRANT STREAMS HAVE NOT 
PLAYED FIRST UPON IT AND HAD IT WELL UNDER CON- 
TROL BEFORE THE STEAMERS HAVE BEEN READY TO PLAY 
THEIR STREAMS UPON IT." 

The Commissioners hold that, notwithstanding the Fire Department 
had in use 7 uners when Holly was put in operation, " the cii was 
absolutely without fire protection, except within a distance of five to ten 
hundred feet of the Erie canal The Holly system has, perhaps, already 
saved property enough in one year to pay all it has cost 

For the reason that the Holly provides a better mode for the sup- 
pression of fires than steamers and hand engines, the introduction of 
Holly Works is generally succeeded by 

Selling Steam and Hand Engines. 

In Lockport, New York, where the Holly Works were first put in 
operation, of the three hand engines in use, one has since been sold 
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and the other two held for use beyond reach of the hydrants. Within 
reach of hydrant service they are never taken out at a fire. 

Next to Lockport, works on this plan were brought in use in 
Auburn, New York. Auburn has a population of nearly 20,000. 
had three hand ;in , two of which have been sold th intro 

I dm lion of Holly Works, leaving one on hand, " which is stor in th' 

st I story of a building." In all these many Years, th for 
Auburn h di ly with movable ei im h rel 1 

wholly and satii etorily upon the lire proti cion of the Holl) 

Next in point of tin was tl introduction of I (oil into 

Peoria, Illinois. Thai ity has since old two si rid t 1 

hand engim leaving on hand one hand , which th 1 CI 

in a letter ol 1 nt dat y seldom taken oui hou: 

ii\ which it. is stored, it is of no use on th-' line o 
ul of very lit use outside, b LUSe there is no wit -i Pi 

therefore, Peoria, v 1 1 000 inhabitants rests its 

fire wholly upon wl the Holly Works can do !<> r th 1 

In Saratoga Sprii rk, as a consequent 

Holly Works in operation ill thn of it hand eng ha\ 

and one of its si a letter from ti hi< 

t remaining owv " is for sale cheap." Sir) the inl Hoi 

Works, tl ha i in 1 : two occasions when 
b< 1 used, and then, s tl ui r, " th ams d 1 tl 

hydrants did bet ition than the steamei ' In add it i 

stated that " our cit insider every fire pli >r 

steamer, as they ai tun md reliable, and alw 

When Holly W \ v- introduced into NTorv Ik, Ohio, >he I 
two hand < me has 1 sold, and recent infor n fi 1 

that vil ce stat that tin ! n< er has been any >cc 1 1 1 
the rem; one since the better protection of the Holl] • 

been a! rded. There have been many fires, but no bail' been 

destroyed, >r has tl fire s\ to the second buildi r I 

The village of All m> Michi has a small set of wor n th 

Holly plan. She h hand engine, which is still on hand, but not 

u I within 1 h the Holly hydrants. A r nt letter froi th 
Su) rim lent V. J. K Hogg, I 1-, -* : >ll\ I 

the whole business part o\ the village from destruction on th: 



occasions. Our citizens would not exchange the system for movable 
engines, or any other plan." 

Holly Works have been in operation in Rochester about one year. 
Its bearing upon steamer service is thus stated in a recent letter from 
J. Nelson Tubbs, Chief Engineer. He says : 

"The city of Rochester owns seven steamers, and in consequence of the 
partial construction of our works, THREE OF THEM HAVE GONE OUT 
OF SERVICE, AND ARE OFFERED FOR SALE. Four are still in 
service. That is, the organization is kept up for four steamers, but they are very 
seldom used at a fire. It is the intention as soon as some further extensions are 
made to DISPENSE WITH TWO OTHERS/' 

In the annual report of the Board of Water Commissioners, recently 
made, the substitution of the Holly Works, instead of steamers, is thus 
commented upon : 

" Our citizens have become accustomed to repose with confidence upon the 
never-failing protection of our water works, and the prompt efficiency of the 
fire department to set the hydrants in play as soon as the alarm is sounded. 
No longer does the dread alarm bell startle from sleep as it sounds at midnight, 
when biting frosts or rushing winds make the thought of fire seem terrible. We 
lift our heads from our pillows and listen for the stroke of the bell and count 
their numbers. We do it twice or thrice, or more perhaps, and then the alarm 
ceases. The firemen have reached ihe spot, the hydrants have begun to play, 
and all danger is passed."' 

The city of Schenectady, N. Y., has sold two of her steamers, and 
reserved one, which is held for use beyond the reach of hydrants, rely- 
ing upon fire streams direct from hydrants under pressure from Holly 
Works machinery. 

Ogdensburg, N. Y., sold two of her steamers when Holly Works 
were introduced, reserving one for the same reason and purpose as 
Schenectady. 

In LaPorte, Indiana, after putting Holly Works in successful opera- 
tion, the Common Council disbanded the fire company connected with 
the steamer, and ordered it sold, because in Holly a better mode of 
fire suppression was inaugurated. 

Rock Island, Illinois, also sold out her two steam tire engines, alter 
ascertaining by thorough trial, the greatly increased efficiency of her 
Holly Works for fire protection. 
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1 All of the fires have been confined to the buildings in which they originated, 
and with our present system of fighting fires we can master any of them. I 
can safely say that no fire can show light for over ten minutes, after an alarm 
and the firemen on the ground. 

In contrast with this result, the Chief Engineer of the water works, 
1 >. L. Holland, in a recent letter, says : 

" Before the Holly Works were introduced, every time a fire occurred, the 
building in which it originated wa« totally destroyed, and also contiguous pro 
erty along with it, I cannot n ill an instance where even a portioj ui J 

ing was saved by the oM way ol fightii ; tires by the aid of steamers. Generally 

the building as always burned do n />> the steamers got on the ground 

lv for wo' During the past thn and a half year sin theintrodu< m 

of our noble 1 folly n of water works, we have not lost but two buildin 

entire (and then it w. no fault of the and ti amount 

roperty sa: I would / t up M 1 L 1 -ION S OF DOLL A K 

The City Cleric of Peoria, Illinois, (H. IF Forsyth, I in a Lett* r 

dated March 27th, 1875, s 

" 1 cannot say what the different in yearly loss by 1 sin< 

tion of water works, but can say this that we never have had a fire extend l • 
vond the building in which it caught since the introduction of the Holly 
tern." 

V M. Goss, Esi[., retary of t Uiburu Water < , in a letter 
of 20th of March, 1S75, makes the following statements as to tl 
efficiency of Holly Wort titer several y ' exclusive reliance upon 
them, without any aid of movable engin i<>r the suppi »n of fires 

"Since mans ve 3 it ha en in u in no \e ; o*< 

the buildin <r fa -hidi it originated^ and in most ( the building mo 

saved. I should think two thirds ofthefireswl h ha- occurred, h bet-n 
stopped with si ht damag< W have stopped large fires in block in 

building in which it originated, that in my opinion no oil of I 

tection would nave prevt ed destruction of the whole block. 
11 1 can say that since Holly Works need/. n 

largely red* althoi 1 our eity 1 added one-third to its population. ' 

J. T. Williams, Esq., S< oi the Board of Water C nmissi 

ers in Dunkirk, ESTew \ in a letter dated Ma 1 

"Our annual lo tire HAVE NOT BEI ONE N'Til SIN 

THE INTRODUCTION OF HOLLY WORKS, what they were be 
our village wailed itself of this new and most effective mode of fire re 



o 



ft ion. 
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F. M. Hubbell, Secretary of the Des Moines Water Works Co., in 
a letter dated March 31, 1875, states : 

"The losses by fire since the introduction of the Holly system have been a 
great deal less than when our only protection ivas the steamer. There has 
been no house entirely burned since the works were put in, and no very large 
loss. We always put out the fire.'' 






In Titusville, Pa., the Superintendent of the works says: "The 
losses by h re are LESS THAN ONE-THIRD IN AMOUNT since 
the introduction of the Holly Water Works, and no fire has spread be- 
yond the building in which it originated. The Holly System is a per- 
fect success, and very satisfactory to our citizens." 

The Superintendent of the Mansfield (Ohio) Holly Water Works, 
in his report for 1874, give the following comparative statement, 
showing that Holly as a fire extinguisher reduced the fire losses to one 
ninth what they were before it was put in operation : 

11 The following shows the losses by fire in our city for the twenty months prior 
to the erection of the Water Works, and the twenty months since the Works 
have been in actual operation : 

Total lo c * by fires from January 1, 1S71, to September i. TS7 being 

2< > months <1'9^-340 00 

al lo-- by fires from September 1, 1872, to May 1, 1S74, being 20 
months 10,999 °° 

Amount to ciedit of Water Works $Si ^41 00 

I have also prepared, with great care and from the most reliable data that can 
be obtained, the probable saving of property by the prompt and speedy ex- 
tiu hment of fires during the past twenty months that the works have been in 
active peration, and the gross amount foots up the snm of $106,500. 

This is the ven best argument we can offer or the efficiency of the Water 
Works as a fire < inguisher. These are no fine-spun theories, t ed upon 
doubtful propositions, but plain and indisputable facts, carefully compiled from 
the most reliable data. M 



The Holly Water Works have been in operation in Columbus, Ohio, 
four years. Under date of April 10, 1875, the Chief ] tgineei of the 
Fire Department, (H. Heimmmiller, Esq.,) makes ; following 
comparative statement of the yearly losses by fire for four years, before 
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$39>9 I 4-3 2 was raised by tax to meet fire department expenses, which 
is about equal to $2 for each man, woman and child within the cor- 
poration. In Cambridge, Mass., with population of about 40,000, the 
cost of the fire department for the year 1874 was $97,355, which is 
$2.43 for each inhabitant. In Providence, R. L, the fire department 
in 1874 cost that city the sum of $100,026.74. I Q Jersey City, N r . J., 
there was spent in 1 874, by the fire department, the sum of $136,946.84. 
These few exam pi irly represent the enormous cost of the exist 
ing fire departments in ( onnection with steam and hand engine service, 
and the excessive taxation which is necessarily imposed upon tax payers. 
The cost of maintaining a steam engine, fully equipped and ready for 
efficient service, averages throughout the country about $7,500 per 
year. The introduction of lloll iter Works stops the purchase of 
new engines, which othi >e goes on steadily from year to year. It 
also disbands engine coin]. am and devolves upon hose companies the 
management of tires. In consequence steamers are dispos 1 of, and 
their great annual cost I to communities. It is entirely safe to 

say that while I Tolly Works give 1 ich better protection to property 
from the ra of lire, it reduces tire department expenses t< iot 

more than one half their cost where they include steamers in u in con- 
nection with gra tation works. 



Why Gravitation Works cannot be Relied upon to throw 



Fire Streams. 



„„„..,.« :- _„.««*«'.«.* " 



It is sometime claimed that since " pr< aire is pressure, gravitation 
water works are just as good as Holly, if the reservoir or stand-pipe i 
placed at the proper elevation. This is true, but the difficult that 
a fixed elevation cannot be made to provide for variations of pressure 
which are requisite lor both daily supply and fire streams. In 1 raxd 
to both Reservoir and stand-pipe, " if they are high enough to give the 
necessary pressure for lire purposes, they are quite too high for the 
ordinary delivery of water. If they are low enough for ordinary deliv- 
ery, they are entirely unfit* for fire purposes. The one requires a pres- 
sure of about forty pounds to the inch, the other not less than eighty. 

In order to make plain the differences and advantages of Holly's 
plan, and to show that it overcomes this inherent defect of gravitation 
works, take for illustration the stand-pipe works at Erie, Pa., and the 
Holly Works in Bay City, Michigan. 
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The stand-pipe at Erie is 217 feet high, and the builder of it states I 

that it is the highest in the world. Gravitation pressure is in the ratio 1 

of a fraction less than 44 lbs. per 100 feet of elevation. Hence at the 1 

foot of the stand-pipe in Erie there is an available pressure of 95 lbs., 1 

and this pressure is modified and diminished in its application to the ] 

distribution of water throughout Erie bv two influential causes, viz : ] 

friction and the varying draughts of water from the distributing pipes. ] 

Thus, while under no circumstances can the pressure be increased j 

above 95 lbs. at the base of the stand-pipe, it is liable to be reduced 1 

to half or even less than half that amount in certain parts of the area { 

of water distribution, — and, what is worse — owing to irregularity of ] 

draughts of water from the pipes, no one can tell what the pressure ] 

will be at a definite future time in a particular point or points of the I 

street mains. Owing to this inherent and incurable defect, there is not 1 

1 

a community in the land, with reservoir or stand-pipe works, that dare 1 

rely on them for lire-stream pressure. They deem themselves fortunate 
if the stand-pipe or reservoir pressure yields water for the supply of the 
movable engines which are required as an indispensable auxiliary. 

Now contrast this with the Holly Works at Bay City, which are a 
type of similar works elsewhere. In the public trial of them recently 
six powerful streams were thrown from a line of hydrants 2 J miles from 
the machinery. During the display the water pressure ranged at the 
works from 120 to 150 lbs. The connecting line of pipe was through 
14, 12 and 10 inch mains, and friction diminished the pressure at the 
point of the fire streams not less than 50 lbs., leaving from 70 to 100 
lbs. available at the hydrants in use. To produce the same result with 
stand-pipe or reservoir pressure, would require it to be carried up to a 
height of 340 feet ! ! The Erie stand-pipe, the highest in the world, 
would only have supplied, at the most, but 45 pounds for fire streams 
at the distance of 2 J miles from the works at Bay City, and this would 
be subject to a further reduction when daily supply set in and draughts 
from the mains were made for that purpose. To make good the*as- 
sumption that the stand-pipe works llfurnish pressure equal to Hol- 
ly's direct pumping plan, involves either the erection of a stand-pipe or 
reservoir 340 feet high, or a change in the law of gravitation which 
yields pressure in the ratio of 44 pounds per 100 feet of elevation. 
In view of these incontrovertible facts, it is not surprising that the 
committee of the Mansfield (Ohio) council made report, after thorough 
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ally Decame incompetent ei:ect some desirable purposes required by the pro- 
gressive introduction of various improvements. The principal of these arose 
from building many houses in the city very lofty, and furnishing the rooms in 
different stories, even to the highest, with washing and other conveniences. As 
a plentiful supply of water was essential for the use of each, to convev it to the 
height of some of them, rendered indispensable the aid either of VERY ELE- 
VATED RESERVOIRS, or more powerful machinery than that possessed by 
the London Bridge Works. But the low state of their funds prevented the 
proprietors from contemplating the attainment of such costly objects ; and if a 
deficiency of pecuniary resourc< had not proved an insuperable impediment t< 
their desire of making necessary improvements, there existed a very great diftl 
culty, if not an almost impossibility, of PROCURING PROPER SITES 
FOR THE CONSTRUCTION OF RESERVOIRS, or the erection of 
large engines. Besides, even if they could have obtained the situations best 
adapted to that purpose, from their being probably covered with buildings, th 
amount of the purchase would consequently be so enormous as to make th 
attempt on their part unavailing." 



The above quotations >m standard works show how unfounded 
and preposterous is the pretence of similarity between the works of 
Peter Morice and the plan of Birdsill Holly. Morice pump I int 
cistern or cisterns and gravitation conveyed the water to consumers. 
The force pump had just then been invented, and to show that by th; 
new motive power he could lift water into cisterns, a lead pipe was ru 
up to the top of St. Magnus steeple, and water forced through it and 
made to flow out at the upper end. There was no throwing of m 
streams direct from hydrants — indeed there were no hydrants in use, or 
even hose or engines. There was no pumping into clo: I pipes with 
contrivances for "regulating pressure, which is the great feature of Holly's 
plan, but daily water supply was provided for by pumping water int 
open receptacles from which by gravitation the flow to the custom* 
was secured. Peter Morice's " standard," and " cisterns;' were but 
types of the stand-pipes and reservoirs of the present day, and do not 
present a single feature of resemblance to the plan Birdsill Holly, 
The pretence, however, that Holly was an imitator of Peter Morice, 
has emboldened certain parties to construct direct pumping works, in 
defiance of the legal rights granted to him and his associates under the 
patent laws. Suits have been instituted on this account against Rail- 
way, N. J., and Union City, Ind., which are being prosecuted to an 
issue with all possible despatch. Numerous other localities, which are 
guilty of infringements, will be held to a strict accountability. 

( D ) 
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ASTONISHING FIRE STREAM DISPLAY IN 

ROCHESTER. 

As preliminary to acceptance of water works machinery, it has been 
customary for the Holly Manufacturing Co. to make public tests of 
capacity for throwing fire streams direct from hydrants. These public 
trials always attract large crowds of interested and enthusiastic obser 



vers. 



A single one of these trials is selected for insertion in this 
pamphlet. It was made in Rochester on the 18th of February, 1874, 
and the following abbreviated description of it is from the Union and 
Advertiser of that city : 

The Exhibition. 

-The programme for the official and public test of the Holly system as previ- 
ously published in the Union, was carried out to the letter. At half past one 
o'clock P. M., the hosemen from the several engine and hose companies, under 
the direction of Chief Engineer Gibson of the Fire Department, stretched hose 
from the hydrants in Main street, and btood ready for the first tap of the City 
Hall bell, that should announce the pressure to be put on for the first test. 



TWELVE STREAMS. 



"At two o'clock precisely Mr. John T. Fox, from his store by the fire alarm 
telegraph, sounded one blow on the Hall bell, and in less than half a minute 
thereafter, twelve one-inch jets were shooting into the air from hydrants between 
Plvmouth avenue and Clinton street, as follows : 



LOCATION OF HYDRANTS. 



9 • 



Southeast corner St. Paul and East Main streets . 
Northwest corner St. Paul and East Main stree 
Northwest corner Liberty alley and East Main street. 

Southeast corner Water and East Main street 

Northwest corner Front and West Main streets 

Southwest corner Aqueduct and West Main streets . . 

outheast corner Exchange and West Main streets. . 
Southwest corner Exchange and Wot Main bti tri 
Southeact corner School alley and West Main sti t. 
Northeast corner Sophia alley and West Main street 



c 



o 



Total 
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"The pressure was then slowly raised, and when the climax was reached and 

each and every stream shot far above the roofs and towers of surrounding build - 

igs, doubters and unbelievers were silenced. The firemen contented themselves. 

with the idea that when the twenty and thirty stream tests were l axle the) 

would have a chance to scoff. 
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EIGHT ADDITIONAL STREAMS. 

"Another tap on the bell was the signal for the opening of eight additional 
streams, and twenty streams of water were shooting- into the air. The first 
twelve did not appear 1o be diminished in height, but all averaged nearly alike 
in that respect. The following are the eight addii ic nal streams : 



LOCATION OF HYDRANTS. 



• • 



stand pipe from roof of Osburn House. . . 

Stand pipe from roof of Powers 1 block 

Southeast corner Irving place and West Main street. . . 
Northeast corner Fitzhugh and West Main streets. 
Southeast corner Fitzhugh and West Main streets. 
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" These twenty streams complied with the contract test. The following ob 
servers were stationed at different points in the street and took the different alii 
tudes to which the streams were thrown. 

" L. L. Nichols, Assistant Engineer Rochester Water Works. 

"Byron Holley, Assistant Engineer New York State Canal* 

"Thomas Evershed, Chief Engineer Rochester and Xunda Railroad 

"John Cowman, Civil Engineer and Surveyor. 

"Cyrus Bcardfeley, Assistant Engineer and Surveyor. 

" Daniel Drummond, with assistant. Engineer and Surveyor. 

"John Ryan, Assistant City Surveyor. 

"Tohn Fitch, Engineer and Surveyor. 

" They reported that the fourteen one inch streams were thr< n an av, 
height of one hundred and thirty-five feet, or tftirty-fi beyond the ( 
requirement. 

THIRTY STREAMS. 

" Another signal, and Main street presented the appearance of having a <olid 
body of water suspended over the roofs of the buildings. The water as ir fell 
in big drops or spray presented a beautiful sight. The sun was shining bright 1 
and magnificent rainbows were seen at the street corners. The observers re- 
ported that these thirty streams averaged 135 feet in height. This exhibition 
capped the climax-, and many who had doubted were now inclined to the belir 
that there was some necromancy in the a flair. Every one, when two signal 
were given for the pressure to be removed, declared himselt satisfied and thou 
the rest of the advertised exhibition was not necessary— Rochester had the best 
water works in the world. 

TIIF. TWO-INT H STREAM. 

"Precisely at ten minutes past three the signal for turning on the two inch 
stream was given, and in a few moments a stream sprang forth, and alter pla 
ing for a short time rose to the height of the Court House. Tru peclator 
were all breathless with expectation to witness if the stream would reach the 
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statue of Justice surmounting the lofty dome. A loud burst of applause greeted I 

the accomplishment of a feat that had seldom been obtained, and a still louder I 

roar was heard when the glittering stream, which seemed to gather additional I 

force as it rose, shot fully thirty feet above it. At this exhibition even the most I 

skeptical were obliged to acknowledge the triumphant success of the exhibition. 1 

Horace Silsby, one of the manufacturers of the Silsby steam fire engines, who I 

with some of his friends was a witness to this transaction, was heard to exclaim I 

'that he would not have believed it possible, unless he had personally witnessed I 

it, that such a large stream of water could be thrown to such a height, and that 1 

when he gave them the account of it at home they would not believe him.' No I 

greater compliment than this could be paid to the Holly system. J 

"After continuing this magnificent stream for a period often minutes, the I 

signal sounded to turn the water off. A large iron standard, placed in the street ■ 

near the northwest corner of the building, and held in its place by half a dozen I 
strono- men was used as a support for the hose, which was run from three 

^ - 

hydrants and attached to a discharge pipe by a triplicate coupling. The officers 
of the Holly Works must have felt a thrill of exultation run through them as 
the assembled multitude sent up such a spontaneous tribute to the grand success 
of their undertaking. 

THE FOUR-INCH HORIZONTAL STREAM. 

"Those who had been quietly informed what was expected of the four-inch 
horizontal stream thrown from a stand pipe in front of Powers' Building, and 
located near the State street crosswalk, were anxious for the signal to be given 
that should either elate or depress the originators and contractors of the scheme. 
A large number of prominent insurance men from abroad, with Mayor Al- 
drid^e, Fire Marshal Angevine, and proprietors of home agencies, were on the 
roof of Powers' building, where they had a splendid view of all that was taking 
place. Mayor Aldridge suggested that a little 'guessing' be indulged in. He 
guessed the stream would be thrown about 250 feet ; others thought So feet 
reasonable. One green chap, who thought he knew what he was about, made a 
wager that the water would not reach a point in the street opposite the centre 
of the City Hall. The signal was given, and in a minute the water commenced 
flowing from the pipe. It gradually extended, and when it reached about fifty 
feet distant it seemed to be at a stand- still, and scores thought that was the 
maximum that would be reached. But the pressure was increased, and the 
stream sped westward across Irving place, past the point indicated above, and 
when the signal was given to shut off the pressure it had reached the crosswalk 
at the Rochester Savings Bank. The man who made the wager announced his 
intention to pay in case the stream did not reach the bridge over the canal in 
West avenue. Wonder was on every countenance. People were dumb ; they 
had witnessed the greatest exhibition of hydraulics ever made. 

"The Underwriters held a sort of impromptu meeting, when one of them 
suggested that it be resolved that the citizens of Rochester did not need any 
more fire insurance — marine insurance was what they were in need of at pres- 
ent. The exact distance this body of water reached — not spray — was Jour hun- 
dred and sixty- five feet. The gutters were filled with water — were overflowed, 
the 6ewer openings not being of sufficient capacity to carry it off. 
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detected. Fig. 8 shows an indicator card taken from the pamp with 
air admitted purposely. Fig. 7 shows one tak'en when the pump was 
delivering its full content of water ; and in all cases during tests, 
diagrams were obtained corresponding to this 
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Average revolutions per minute 27.5 

Water cylinders connected 4 

Mean height water was pumped in feet J 54.174 

Coal charged to the boiler in lbs., (anthracite) 22^1 

Coal and ashes left in pounds 420 

Good Coal in above, fit to burn 200 

Duty in foot-pounds, from 100 lbs. of coal, deducting the 

coal and ashes left 66,787,000 

Duty deducting only the coal fit to burn 59<553i 000 

TEST No. 5. 

Rochester, yune 30///, 1S74. 

Engine run compound, steam in the jacket. 
Duration of Test — two hours and thirty minutes. 

Revolution of engine 44°3 

Average revolutions per minute 29.35 

Water cylinders connected 2 

Mean height water was pumped 154 

Coal chargsd to the boiler in lbs., (bituminous) 531 

Coal and ashes left 1 

Good coal in above, fit to burn 90 

Duty in foot-pounds, from 100 lbs. of coal, deducting the 

coal and ashes left 56.127,000 

Duty deducting only the coal fit to burn 45 690,00a 

Figs. 4 and 6 show diagrams taken from the steam cylinders white 
running compound, with only two pumps connected, as in the fifth test. 
The card shown in Fig. 5, was taken w'th the cut-off valve open dur- 
ing the whole stroke. 
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TEST No. 6. 

Roches mr, July ist, 1S74 

Engine run compound, steam in the jacket. 
Duration of Test — one hour and thirty-eight minutes. 

Revolution of engine • • • 2 37 2 

Average revolutions per minute -4- 2 

Water cylinders connected ■ 4 

Mean height water was pumped in feet T ' { 

Coal charged to the boiler in lbs., (bituminous l 53 1 

Coal and ashes left in lbs J 4. 

Duty in foot-pound-, from 100 lbs. coal. . 64,326,000 

Kiss. 1 and 2 show diagrams obtained in the above test. 





TEST No. 7. 

Rochester, July is\ 1S7. 

Engine run compound, no steam in the jacket. 
Duration of Test— one hour and fifteen minutes. 

Revolutions of engine 

Average revolutions per minute 

Water c\ Tinders connected . 

Mean height water was pumped in feet 

Coal charged to boiler in lbs., (bituminous) 

Coal and ashes left in pounds 

Duty from 100 pounds, coal in foot pounds 58,— ^o 



'953 
.26.04 

4 

'54 

53 » 
224 



TEST No. 8 

Rochester, July 
Engine run compound, steam in the jacket. 
Duration of Test four hours. 

Revolutions of engines 

Average revolutions per minute 

Water cylinders connected 

Mean height water was pumped in feet 

Coal charged to the boiler in lbs., (bituminous) 

Coal and he6 left in pounds 

Duty in foot-pounds, from 100 lbs. of coal .... 



1st, 1874. 
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26.37 
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x 54 
1231 

37 1 
,000 
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TEST No. 

Rochester, July 2.. -a 

Engine run compound, no steam in the jacket. 
Duration of test — 3 hours and 3$ minute*. 
R< i of engin 
V.vcra revolution*] minute.. } 

Watd yliudera connected 4 

Mean height * pum I, in 1 

1 il charged to the ! » pound-, 101 

( >a1 and 1 left, in lh • 

Duty in fo< ' ,<■ >"» <<>< oundb 

TI 
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ipou I, iteai in jacket. 

I),,. 11 ol '• I ; hotin 1 I 1 

K is ol ne 

A v< e revoluti *i minute 

\\ atei 1 ylindcn conm i 

Mean h ' watei wai p nped, in 1 1 

Coal ch 1 to tl iler, in poui bitun 

Coal and ashes 1' in poun 

(iood coal tit ti> bum and ale. in the al.o 

Duly, in ! loui i, from 10 p 
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Duty, d< rthe lers '' 
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TEST No. 14. 



Rochester, July 71I1, 1S74 



ft • • » 
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Engine run direct, steam in the jacket. 
Duration of the test — 2 hours. 

Revolutions of engine -7 

Average revolutions per minu»< 

Water cylinders connected 

Mean height water was pumped, in feet 1 >4 

Coal charged to the boiler, in pounds 'bitun.:n«.u- 1 ;» 

Good coal left -• l2 

Duty, in foot pounds, from 100 pounds of coal, deducting 

the good coal left H»/ ,00 ° 



T ST N . 1 



l< July 7th 1 74. 



Engine run direct, no 1 am in the jacket. 
Duration of the test hou 
Revolutions of engine 
Average revolutions per minute 

Water cylinders conn ted 

Mean height water wi pumped, in feel ' 

Coal charged to the boiler, in pounds ' 

Good coal let 1 

Duty, in foot pound roo pounds ot coat, dedu ng 

the coal left • 



TEST No. 16 



Rochester, July 



6,51 



l ngine run compound, steam in the jacket. 

Duration ot test— 4 hour ind 30 minutes. 

Revolutions of engine 

Average revolutions per minute * 

Water cylinders connected 4 

Mean height water was pumped n leet 5* 

Coal charged to the boiler, in pound- ' * ! 

Coal and ashes lef' 

Coal and cinders in th. bove 

,, inl ,t pounds, from 100 1 mds of coal kducting 

the coal and ashes h 

Dutv, deducting only the coat 



- 



,000 



Fig. 3 shows a card taken while running direct, cutting oft at about 



one-half stroke. 




Fig. 10 is an engraving of a card which was taken from one' ( of the 
air-pump cylinders. 




The following is the report of the engineers appointed to superintend 
the making of duty tests on the part of Rochester : 

]. Nelson Trims, Eso^., ChieJ Engineer Rochester Water Works: 

Dear Sir :— In accordance with your request, the undersigned were present 
at the dutv vests of the engines of the Holly system in this city, on the 9th day 
of July, 1874. 

Below will be found the results 01 our observations in tabular form. 
The machinery in question consists of four inclined steam cylinders of -ixteen 
t6) inches in diameter and twenty-seven (27) inch stroke, connected diiect to 
four pumps, ten (10) inches by twenty-four (24) inches, located below the floor 
of the engine room. The steam cylinders were connected in pairs to opposite 
ends of the same crank shaft, and the steam pipes are so arranged that the ex- 
haust from one cylinder may be admitted into the other three cylinders on the 
compound system, while fr»m the latter communication is had with the con- 
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by the attendants to obtain an extraordinary short run. Furthermore, by reason 
of the plan of hauling the fires at the beginning and at the end of the trial no 

rrors in observing their condition (the usual practice) could arise. 
The machinery worked well during the trial, and gave the attendants no trouble 
further than the usual lubrication. The extremes of water pressure were fifty- 

ight and one-half pounds, and sixty-one pounds ; of steam pressure, ninety- 
three pounds and ninety-five pounds. 

TABLE OF RESULTS. 

Average pressure of steam during run, 92.3 pounds. 

Average pressure of water in mains, 59.75 pounds. 

Height due to that pressure, 137.425 feet. 

Height from suction surface to guages, 15.5 feet. 

Total height to which water was raised, 152.925 feet. 

Diameter of pumps (4), 9.63-64 inches. 

Length of stroke, 26.15-16 inches. 

Gallons per revolution (4 pumps), 71.27. 

Total revolutions during run, 11,506. 

Gallons raised during run, 820,032.62. 

Gallons raised in twenty-four hours, same rate, 2,989,483. 

Revolutions per minute, average, 29.1. 

Coal consumed during run, 1,650 pounds. 

Actual duty per one hundred pounds of coal, 63,309,107 foot-pounds. 

Duration of test, 6 hours and 35 minutes. 

(Signed) J. E. BOOTH, 

FRANK H. CLEMENT, 

Committee 



Chief Engineer's Office, 

Rochester Water Works, August 6th, 1S74. 

This is to certify that J. E. Booth and Frank H. Clement, were requested b 
ro be present and direct a duty test of the Steam Engine connected with the 
Rochester Water Works, the said Engine having been erected by the Hoi) 
lufacturing Company ; that the above named gentlemen did make 6uch te* 
and examination ; that I know them to be excellent Mechanical Engineers, and 1 
believe them entirely competent to conduct said test, and that full reliance may 
be placed upon the statements made by them in their foregoing report. 

J. NELSON TUBBS 

Chief Engineer Rochester Water Works. 
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Holly Engine Duty Test %t Evanston, III. 

As preliminary to the acceptance of the set of Water Work 
Bi inner con ucted by the Holly Manufacturing Company, for the 

mston, 111., (a northern suburb of Chicago,) the Trustees 






f that Village appointed a committee of Engineers to make a duty 
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Philadelphia, 2ffch Ward 
Providence. R.I . 

Providence, R. I 

Rahway, N. J. 

Rochester, N. Y . 
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1S74 

1873 

1S74 

1S74 



38,880,246 
2 &865*740 



REMARKS. 



53,528,210 



59>553*ooo 



1874 25,865,740 Direct water supply ; 

test for Acceptance. 
1S74 8,487,370 Rnnning at ordinary 

speed. 
Test at 2-5 maximum 
capacity, 
16,922,940 Average for a week, 

direct water supply. 
Anthracite coal, coal 
all charged. 
66,787 ooolCombustible only 

I charged. 
1874 '7,368,000 J Combustible only 

charged. 
1874 69,236,000 Combustible only 

charged. 
75,087,000 Combustible only 

charged. 
Coal all charged. 
Certified test, coal all 

charged. 
Not compounding, 
engine running as 
for throwing fire 
streams. 



1S74 

1874 
1S74 

1874 



62,515,000 
63,309,107 

35,542,000 



Cornish . . . 

Worthington Duplex. 

Two cornish & low pressure. . iS6g 35,487,264 
Holly, compound 1S74 57,000,000 



40,549,080 

42,369,146 



Making fair allow- 
ance for inferior 
lignite coal. 



The above tabular statements, compiled from official reports, show 
that Holly's New Compound Direct-Supply Pumping Engine ranks 
among the very best. Taking the highest duty test of Holly Engines 
at Rochester, (test No. 12, see page 37), 75.087,000, and the expert's 
test at same place, (see page 40-1), 63.309.107 ; also, the expert's test at 
Evanston, (see page 43-4), make an average of 64.829,806 pounds of 
water raised one foot high, with one hundred pounds of coal. Taking 
the two best tests of other engines in the above table, those of the 
Worthington Duplex Compound, one at Charlestown, 65.538.675, the 
other at Cambridge, 67,774.630, and the expert's test of another 
engine of the same kind at Belmont, where the actual duty as re- 
ported, was 54.416.694, gives an average duty of 62.576.666, foot' 

pounds for 100 pounds coal; or 2.253.140 excess in favor of the 
Holly engine. 

It will be seen further by the above table, that the Holly Engines at 
Evanston gives a duty of 24. 700.000 footpounds, for 100 pounds coal 
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Holly Machinery to meet increased and unexpected demands for water, 
and the fact is trumpeted in proof that Holly Machinery is of inferior 
quality. 

The preceding statements, as to economy of the Pumping Engines 
now manufactured by the Holly Manufacturing Company, fully meet 
and refute these unfounded and infurious allegations, and place Holly 
Machinery in style, finish, adaptation and economy of service, as equal 
to any and superior to most of the Pumping Engines now in use 
throughout the country. 

In this connection another word of explanation is proper. When 
Mr. Holly began his direct pumping operations, he was constructing 
only his Patent Eliptical Rotary Pumps, and they were of course ex- 
clusively used in his earlier Water Works. For fire service this 
pump is unequalled. It can be run safely at a high rate of speed and 
meet extraordinary emergencies of fire. Not so a Piston Pump. It 
is best adapted for comparatively slow motion. Mr. Holly was taught 
by experience that a combination of the kinds of pumps was pro- 
ductive of the best results — a piston pump for daily supply and the 
rotary pump held in reserve for fire service. Hence several of the 
earliest Holly Works on the recommendation of Mr. Holly, had ad- 
ditions of piston pumps for daily supply, so as to leave the rotary for 
the fire streams service, for which it is so peculiarly adapted. The 
piston pump thus devised and put in operation in several localities, 
was a six-cylinder pump, taking stroke in regular succession. It had 
many advantages and never failed in any instance to perform all that 
was guaranteed for it. By reference to the table of duties, page 45, it | 

will be found that a pump of this class gave an average duty of 37,- 
500,000 foot pounds for the year, at Buffalo, which is far in excess of 
that of the Worthington Engine at Rahway, or the Corliss Engine at 
Providence, both of which are operating under similar conditions of 
service. But Mr. Holly sought for still greater improvements, and in 
due time brought out his four-cylinder, direct acting compound pump- 
ing engine, as now manufactured by the Holly Manufacturing 
Company, with which he is connected. In this new engine the objec- 
tions to the other styles do not exist, and he has succeeded in securing 
as high duty with it when pumping directly into the mains, as any of 
the long established, recently improved engines can give when pump- 
ing steadily, without intermission in pressure or speed, into reservoirs 
or stand pipes, thus exploding the theory of such as claim that 
economy in the use of fuel cannot be obtained by the Holly direct- 
supply plan. It should be borne in mind therefore that the many harsh 
and unjust criticisms upon Holly Machinery applies either to the 
rotary pump as used for domestic supply, or the six-cylinder pump 
above referred to, and does not touch the question as to the merits of 
the compound four-cylinder pumping engine now offered as the dail 
supply pump, and whose splendid duty tests, as previously recorded, 
place it with the foremost in the list of water works engines'. The con- 
clusion of the whole matter is that Holly's Plan and Holly's Machinery 
are superior to all others for supplying communities with water and 
protecting property from destruction or damage by fire. 
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HOLLY'S PATENT FIRE HYDRANT. 

Sectional View. 



Exterior View. 
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